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SPACE Physics 
•  Sun 
•  Heliosphere 
•  Earth’s magnetosphere 
•  Magnetospheres of the 

planets in Solar system 
•  Cosmic rays 
•  Radiation belts 
•  TLE 
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Space monitoring data center 
(SMDC) 

Main Objectives 

•  Mission support 
•  Data collection 
•  Radiation monitoring 

and reliable analysis 
of current space 
radiation conditions 
(data + models 
+visualization) 

Structure 

•  Data center 
–  RDB 
–  Cluster 
–  SAN Storage system 

•  SWX center 
•  Visualization center 





Satellites in DB Satellites in DB 



Satellites in operation 



Real-time data processing 

FTP-server 
ftp://smdc.sinp.msu.ru  

ORACLE RDB 

Telemetry and TLE Processing 

Web-site 

Coordinates, data_1, data_2, …, data_n 



Data access 

Table 

Figure 

File 

http://smdc.sinp.msu.ru 



Radiation monitoring:  
main principles 

•  Data:  
–  Data from own sources, from worldwide 
–  Data availability, real-time processing, Free access 
–  Data postprocessing 
–  Software: standard (DB, graphics) and unique 

•  Models 
–  Interactive 
–  Real-time, DB connection 

•  Visualization 
–  Fast app (Ajax), DB connection, 3D 

http://swx.sinp.msu.ru 
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Interactive models   



Operational models   

•  ACE data propagation and stand-off 
distance 

•  Particle spectra at LEO 
•  Coronal Holes total area RT estimation 

and SW velocity forecasting at L1 
•   Dst forecasting 
•  Magnetospheric magnetic field 
•  Radiation models – under development 



Magnetopause stand-off 
distance 

Rss = 8.6*(1 + 0.407*exp( - (|Bz| - Bz)2/(200*p0.15))*p-0.19) – by S.N. Kuznetsov,1997  

– by Shue, 1998 



date 

Orbital parameters 

satellite TLE 

Spectra at  
LEO orbit 

Particle spectra  
by GOES 

orbit 

Cut-off rigidity 
(Kp) 

Transmittance  
function 

Particle spectra at LEO orbits 

Input from NORAD, NOAA/GOES, Potsdam (Kp) 



Particle spectra at LEO orbits 



Determination of coronal holes area 

Index Area Intensity 

1 0.0020 33.7032 

2 0.0522 25.8788 

3 0.0036 32.9647 

4 0.0413 16.5017 



Solar Wind Velocity Forecast 
http://swx.sinp.msu.ru/models/solar_wind.php?lang=en 



Dst Forecast 
http://swx.sinp.msu.ru/dst.php?lang=en 



Paraboloid model A2000 
http://swx.sinp.msu.ru/models/magnetic_field.php?lang=en 



3D-magnetosphere 
http://swx.sinp.msu.ru/3d.php?lang=en 





Conclusions 
•  Space monitoring data center of MSU gives 

access to satellite data via Web-site 
http://smdc.sinp.msu.ru 

•  SMDC provides real-time analysis of physical 
conditions in the near-Earth space based on 
data and models via Web-site 
http://swx.sinp.msu.ru 

•  SMDC has the same aims and the same users 
as CCMC 

•  NASA CCMC and MSU Space monitoring data 
center began first contacts in 2011 and intend 
to work in close collaboration  


